INTRODUCTION
Globalization and international trade, as well as the growing nutritional needs of the population in the world, point to the constant need of improving food production in order to ensure adequate protection of public health. Influenced by consumer demands, food safety is still a major focus of the public due to the foodborne diseases. According to the World Health Organization, chemical hazards, such as mycotoxins, fitotoxins (algal toxins) and plant toxins in food are important causes of diseases in humans and animals (WHO, 2002) .
In relation to this group of toxins, mycotoxins are the biggest problem in the process of providing safe food chain, especially in the developing countries. Therefore, their presence in food is a subject of constant evaluation of numerous national and international agencies. Mycotoxins are toxic secondary metabolites of a number of saprophytic molds which humans and animals mostly intake through contaminated food infested with spores, conidia and / or mycelium fragments. Alimentary intake of mycotoxins by humans and animals can cause intoxication.
It is supposed that mycotoxins have always been present in food and the first data on the harmful effects of mycotoxin consumption was recorded in China 5000 years ago. Today, it is well known that, in the past millennium, mycotoxins were the cause of several large-scale poisoning and death of hundreds of thousands of both animals and people in Europe and other continents. The occurrence of unknown disease ("turkey X disease"), which in 1960 led to the death of more than 100,000 turkeys and 20,000 other poultry with signs of acute hepatic necrosis, ppointed to the necessity of determining the causal factors. A year later, a culture of fungi Aspergillus flavus was isolated from the imported peanut meal, the component material used for livestock feed. Discovery of aflatoxins which are fluorescent under UV light represents a milestone in the research. As a result of ingestion of aflatoxins different health disorders appear and they are manifested differently with respect to the level, character and intensity, depending on the amount and type of ingested aflatoxin, length of input, the general state of an organism, as well as the age groups of people. The most severe disorder of aflamycotoxicosis is hepatocellular carcinoma.
Changes caused by mycotoxins depend on the type and quantity of mycotoxins in food, as well as the length of input. Diseases caused by mycotoxins are not contagious; they are similar to vitamin deficiencies and they are not treated with antibiotics or other drugs. Poisoning is manifested in the form of primary acute or chronic toxicosis, as well as in the form of secondary toxicosis. The operating mechanism of mycotoxins is very complex, causing functional and structural changes in various tissues, organs and organ systems. Detrimental effects on human and animal health are often cumulative and occur after a long period of introduction and accumulation in the target tissue. Considering a range of differences in their chemical structure, certain mycotoxins exhibit different biological effects that can be manifested as carcinogenic, mutagenic, teratogenic, embryotoxic and immunomodulatory (S i n o v e c et al., 2006) . Detection of mycotoxins is invaluable when it comes to people's health because their detection and elimination of contaminated food can prevent fatal consequences for human health. Therefore, the production conditions must practice a multistage continuous monitoring of hygienic quality of food for a rapid and effective response, as for now this is the only way for a successful prevention of harmful effects of mycotoxins.
National legislation in Serbia prescribes the maximum residual levels (MRLs) of aflatoxin in food and feed. The prescribed values are concentrations ranging from 2-15μg/kg (Službeni Glasnik RS, br.28/2011a) . These values are harmonized with the regulations and directives in the European Union (Off. J. EU Communities Commision Regulation, 2002 , which is necessary to ensure a single market with a permanent principle of proportionality. Generally, aflatoxin MRLs are based on a compromise between the protection of consumers and mitigation of limited trade. This study was based on a validation study and application of immunological methods for the detection of mycotoxins, ELISA test, which is based on a selective antigen-antibody reaction.
MATERIAL AND METHODS

Principle
Enzyme linked immunosorbent assay-ELISA is a method for detecting and measuring antigens or antibodies. The use of enzymes related to one of the reagents in immunoassays, in which the enzyme acts as a bookmark, can be quantified. Enzymes are usually associated with the antibody and the antibodies that are either specific to the antigen or antibody to Ig. The amount of enzyme in the Ag-Ab complex is determined indirectly by measuring the amount of substrate degradation products appropriate to be included in the final stage of the test. The use of enzymes which substrates give colored product decomposition and the amount of light which can be measured colorimetrically (A r s i c et al., 2000) .
ELISA type
ELISA tests may be qualitative or quantitative and they provide highly sensitive and specific antibodies. The choice of ELISA test is not simple. It depends on the required sensitivity and the detection limits of the analyte or the antibody response to the antigen. ELISA tests were used in the validation and verification of detection of aflatoxins in food. Sample preparation is the organic-methanol extraction ( Competitive ELISA
The essence of competitive ELISA is that it is a combination of an unknown amount of analyte in the sample and the reference analyte compete for binding to a limited number of binding sites on the antibody. This ELISA can be performed either in the form of solid phase absorbed analyte or antibody. In the case of a competitive ELISA added analyte in the sample competes with the reference analyte absorbed by a solid phase for binding to a limited number of labeled antibodies.
Solutions of reference substances (analytical standard) for verification Concentrations of calibration standards:
Total aflatoxins: 0 ppb, 2 ppb, 8 ppb, 30 ppb, 80 ppb; Aflatoxin B 1 : 0 ppb, 1 ppb, 5 ppb, 20 ppb, 40 ppb.
Working solutions obtained by adding the standard analytical matrix-spiking:
Concentrations of total aflatoxin in flour: LOD-2 ppb, N 1 -5 ppb, N 2 -10 ppb, N 3 -20 ppb.
RESULTS AND DISSCUSION
Validation of the method is the process used to confirm that the applied analytical procedure for a specific test is suitable for its intended use. The terms validation and verification are often used together when evaluating the requirements for validation of the methods. Verification process is less rigorous than validation and it is used in situations when full validation has already been achieved. The results of validation and verification methods are used to assess the quality, reliability and consistency of analytical results, and they are integral parts of good laboratory practice (H e s s, 2010).
The aim of this study was to confirm the required performance characteristics, technical competence and independence by ELISA test (confirmation of validation methods of manufacturer's data) in the detection of aflatoxin and aflatoxin B1. Verification tests are based on the use of reference materials with known concentrations of mycotoxins -CRM (Table 10 ).
The samples contaminated by adding the specified concentration of analyte participated in inter-laboratory tests on various matrices, by different perpetrators and different laboratories. By measuring the known concentrations of analyte (verification methods) objective evidence of the determination of mycotoxins in the samples selected according to defined requirements for a given method was provided, and it was possible to determine the level / concentration of mycotoxins in relation to the MRL defined in the relevant legislation (Službeni Glasnik, br. 28/2011b and the requirements for the performance characteristics given by the manufacturer -Tecna (F r a n c e s c a D i a n a et al. 2008a).
Requirements for performance characteristics are given by the manufacturer, resulting in the validation study. Limit of detection of total aflatoxins is 2 mg / kg for aflatoxin B1 1 mg / kg. Accuracy percentage is 134 ± 19% for total aflatoxins and 124 ± 22 % for aflatoxin B1. In the laboratory it should range from 10-20% (F r a n c e s c a D i a n a et al., 2008b).
Confirmation of the limit of detection (LoD), limit of quantification (LOQ) Limit of detection (LOD):
The lowest concentration of analyte which can be detected by a specific analytical method with a given probability (typically 95%). It is the concentration at which the risk of false negative results is low. It is defined as the lowest level of analyte that can be determined by using specific methods required under the circumstances. In other words, the concentration for which the risk of false negative results is low.
Limit of quantitation (LOQ):
The lowest concentration of analyte in a sample that can be quantitatively determined with acceptable precision and accuracy. If the analytical result is below this limit it is reported as less than (<). Another term used is limits and reporting. 
Description of procedure
Accuracy (recovery, bias)
The accuracy of the analytical method is the degree of agreement of the results obtained by the tested method and the true value. It is usually expressed as a value recovery (%). Accuracy can be described as a close agreement between the values adopted as law or reference value and the measured value. The real value for the assessment of accuracy can be defined in several ways (CRM, contaminated control sample). Certified reference materials (CRM) samples contain analyte in a given matrix (Table 10) . It is calculated as the ratio of individual measurements and the exact value multiplied by 100. The expected recovery depends on the sample matrix, the sample processing procedure and concentration. AOAC manual provides a table of values in the recovery position of analytical concentration (AOAC Offical Methods of Analysis, 2012, Table 7 ). The precision (intra-reproducibility) The precision of the method is the degree of agreement between mutually independent test results expressed as standard deviation. Standard deviation is a measure for the value of random variable dispersion around the mean and it is expressed in the units used to express the accident variable.Standardna deviation can be expressed relative to the mean and then called a relative standard deviation RSD, or coefficient of variation CV (M a g n u s s o n et al., 2007).
Accuracy depends on the concentration of the analyte and the dependence should be determined and documented. Eligibility criteria for precision depend on the type of analysis or testing purposes. Accuracy can vary between 2% and more than 20% RSD (AOAC Offical Methods of Analysis, 2012, Table 8 ). 
Interlaboratory reproducibility
It expresses the results achieved by participating in inter-laboratory comparison (PT-schemes). Interlaboratory comparative study was defined as an organization run for and evaluation of tests on the same or similar samples, materials, or by two or more different testing laboratories in accordance with predetermined conditions. Interlaboratory reproducibility precision is required between different laboratories. The aim is to verify that different methods give the same results in different laboratories, by different analysts, different environmental conditions, different equipment, but in terms of methodology specified parameters. The results of PT-scheme are given by z-score. Z-score represents the score of truth for laboratories participating in the measured concentration of the analyte.
Regardless of the number of laboratory tests and the number of repetitions, the critical values are as follows:
Results with Z <| 2 | -fair value Results from | 2 | <Z <| 3 | -difficult, occurring as a random error Results with Z> | 3 | -unsatisfactory The significance of this work is reflected in the formal confirmation of ELISA test competence for the specific test which is necessary for accreditation and recognition of test results by the European Association of accredited laboratories.
Description of the procedure and results
The experimental work was based on the analysis of spiked samples by adding known amounts of analyte to the sample. By statistical processing of experimental results in ValHemMet (K o s t i c et al. 2011b) the values for:
Sb -standard deviation between series Sw -standard deviation within a series Sx -standard deviation of the mean values of a group S tot -total standard deviation CV -coefficient of variation Truthfulness method (or system error bias) is defined as a ratio of the value of all Xsr determining the actual value (contaminated samples, CRM); the accuracy is defined as the ratio between the minimum and maximum obtained values and the actual value (contaminated samples, CRM).
Total aflatoxins
Celer AFLA(Tecna) is immunoenzyme method for the quantitative determination of total aflatoxins in cereals, nuts, dried fruit and feed.
The significance of this test was investigated experimentally in the laboratory for biological and biochemical testing, at the Department of Microbiology of the Enological London Station. The results of six series of measurements in duplicate were compared within the laboratory at different times, by different perpetrators at different matrices. Based on the results of testing for accuracy, truthfulness and CV verified by a high level of agreement of mutually independent test results for different samples with different concentrations of aflatoxins by different perpetrators. The values for accuracy, authenticity, and CV were found within the eligibility criteria set by the manufacturer (D i a n a et al., 2008b) and the AOAC manual (AOAC Offical Methods of Analysis, 2012b). The minimum and maximum contents of aflatoxins obtained by measuring chart are shown graphically (Graphic 1 -Recovery method for Celer Afla). At least deviation contaminated samples, recovery was noted in the third level of concentration, and the highest accuracy in the first level of concentration. In terms of testing the aflatoxin content of CRM, better precision and recovery were recorded for peanut paste.
Graph. 1. -Recovery method for Celery Aflalo, contaminated corn samples levels N1, N2, N3, CRM peanut paste (CRM1) and CRM-protein mixture (CRM2)
Aflatoxin B 1
Quantitative determination of the content of aflatoxin B1, with test Celer AFLA B1 confirmed the results of the proficiency test.
The significance of this test in detecting the presence of mycotoxins was examined by participating in the interlaboratory study (MLI) 
CONCLUSIONS
Test results (verification methods, MLI) provided objective evidence that the determination of aflatoxins in selected samples was in accordance with the requirements defined for a given method (Table 15) and that it was possible to determine the level / concentration of aflatoxin in relation to MRL defined in the Regulations (Službeni Glasnik RS, br. 28/2011).
Results of verification and the results of inter-laboratory comparisons showed the significance of immunoenzymatic tests in the detection of mycotoxins. Specific, precise and accurate quantitative detection of aflatoxin, aflatoxin B1 in food was provided. The agreement between the reference values and the values indicated high accuracy of the results. Results of inter-laboratory comparisons showed that the ELISA test is reliable for testing of low and high levels of contamination that are consistent with the laws in our country and in the countries of the European Union. An important characteristic of immunoenzymatic tests is reflected in the speed of sample preparation, simultaneous analysis of numerous samples, simple implementation and a wide measurement range.
However, routine analysis requires periodic use of certified reference materials, checking of each manufacturing lot number of the test, the use of immunoaffinity column clean complex matrix (spice, tea, cocoa) in order to avoid false positive results. If the ELISA test establishes the content of the analyte above the maximum allowable concentration, before issuing a confirmatory method, such result should to be checked for possible cross-reactivity with components of the matrix.
